Key words: proenkephalin --Leu-enkephalin --BAM-22P --dynorphin A A serial, thin-section immunocytochemical study of the anatomical distribution of Leu-enkephalin and BAM-22P (an adrenal proenkephalin peptide) demonstrated that both immunoreactivities occur within the same neurons throughout brain. However, neither peptide immunoreactivity could be observed in neurons containing dynorphin A immunoreactivity. These results are consistent with the possibility that the enkephalin precursor in brain is similar to that sequenced in adrenal, but fail to support the hypothesis that the dynorphin precursor is a major source of Leu-enkephalin in brain.
The nature of the precursor for the opioid peptides methionine (Met)-and leucine (Leu)-enkephalin in central nervous system is a question of considerable complexity and interest. Recently, significant advances have been made with the elucidation of the structure of the mRNA coding for pre-proenkephalin in bovine adrenal and human pheochromocytoma4,6,15; the precursor contains 4 copies of Met-enkephalin and single copies of Leu-enkephalin, Metenkephalin-Arg6,Phe 7 and Met-enkephalin-Arg6, Gly7,Leu 8. The nervous system contains many peptides with the enkephalin 'core' sequence. From this diversity of opioid peptides there seem to be several logical possibilities for enkephalin biosynthesis in brain. Leu-enkephalin could be produced by cleavage from the prodynorphin products dynorphin A, dynorphin B and a-neoendorphin 7. Another possibility, which does not exclude the first, is that both Metand Leu-enkephalin might derive from a precursor similar to that found in bovine adrenal. Although adrenal proenkephalin-derived peptides can also be identified in the brain of several species1,12,14,16,18, the question of an adrenal-like precursor in brain is still open since the specific brain message has not been sequenced. While Beaumont et al.2 have suggested that the brain precursor for the enkephalins is a great deal larger than that found in adrenal, others have suggested similar sizes based on studies of cell-free translation of bovine striatal mRNA coding for brain proenkephalinS,17. Furthermore, Kojima et a1.12 have found similar chromatographic properties of enkephalin-containing polypeptides from extracts of bovine adrenal and guinea pig adrenal, myenteric plexus and brain, indicating substantial commonality of the proenkephalin structure in these tissues. Our previous immunocytochemical studies with antisera against a proenkephalin adrenal peptide, BAM-22P, and Leu-enkephalin have shown that these two peptide immunoreactivities are similarly localized in many areas of rat brainS-10, 20, a finding recently confirmed by Bloch et al. 3. However, none of the above studies demonstrated intraneuronal colocalization of these proenkephalin-derived peptides. In the present study, we report that BAM-22P-Iike and Leu-enkephalin-like peptides are found in the same neurons in rat brain and therefore may come from a precursor similar to that found in bovine adrenal tissue.
Adult male Sprague-Dawley rats were injected intraventricularly with 50-300 big/10/~1 of colchicine 48 h prior to sacrifice and were then prepared for immunocytochemistry as described elsewhere 11. The rats were perfused with neutral buffered 4% formaldehyde, and the brains were removed, incubated in fixative at 4 °C for 1 h and in buffered 15% sucrose at 4 °C overnight, and then frozen and stored at --70 °C. Cryostat-cut 4 /~m sections were thawmounted on subbed slides, stored frozen at--70 °C, and later processed for immunocytochemistry using the PAP procedure 11. Antisera against Leu-enkephalin, BAM-22P, and dynorphin A were used in this 0006-8993/83/$03.00 © 1983 Elsevier Science Publishers B.V.
